Apart from the possibilities of breast-preserving and reconstructive surgery, supplying women with epicutaneous prosthetics still plays an integral role in the medical care of female patients after mammectomy. For women dependent on epicutaneous provisions, optimal counselling is of paramount importance in order to supply them with the best possible prosthesis. Deciding on a specific prosthesis depends on different factors, many of which are completely subjective (e.g. comfort, naturalness).
Introduction
Apart from the possibilities of breast-preserving and reconstructive surgery, supplying women with epicutaneous prosthetics still plays an integral role in the medical care of female patients after mammectomy. For women dependent on epicutaneous provisions, optimal counselling is of paramount importance in order to supply them with the best possible prosthesis. Deciding on a specific prosthesis depends on different factors, many of which are completely subjective (e.g. comfort, naturalness).
To date, studies only focussed on subjective complaints of patients. Therefore, the aim of this paper is to investigate the shoulder strain through objective measures, thereby assessing possible advantages of epicutaneous prostheses, especially regarding adhesive appliances.
Subjects and Methods
The pressure beneath the straps of the brassiere was measured by pressure sensors (9800 series, consisting of 8 × 16 single sensor fields; Tekscan, South Boston, MA, USA) placed beneath the straps. Subsequently, the sensors lying directly beneath the straps were identified. In order to simulate the strain generated by movement, the measurements were taken on a treadmill (Trimline 7150.3E; DF Hebb Industries, Tyler, TX, USA) during walking and running. Thus, it was possible to generate a time-pressure curve for each side, whereupon maximum and minimum values were obtained by administering periodical oscillations. The oscillation amplitude was calculated and correlated to either walking or running.
In order to compare different forms of breast prostheses, the subjects were all male volunteers (simulating bilaterally ablated female patients). Subject 1 (age 30, 178 cm, 82 kg) was given a corsage size 90B (brand Virginia; Amoena, Raubling, Germany) and tested prostheses of size 7. Subject 2 (age 34, 185 cm, 78 kg) was given a bra of the same trademark size 90D and prostheses of size 10. Each subject underwent 9 iterations. Each result represents the mean value of >50 individual measurements. Measurements were repeated to assure accuracy. Characterisation of the prostheses is shown in table 1. Statistical analyses consisted of Student's t-test for independent samples.
Results
No significant differences between one-layer and two-layer prostheses regarding shoulder strain were found.
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Contact adhesive prostheses of size 10 showed significantly smaller pressure amplitudes during running compared to normal prostheses (t = 3.67, p < 0.005; fig. 1 ).
It was shown that lower weight led to a lower pressure amplitude in both conventional and adhesive prosthetics. Exemplary data are shown in figure 2 . Even though the small sample size does not allow generalisations, it can still be said that both subjects reported the highest comfort wearing light contact prostheses.
Discussion
The results clearly show that light adhesive prostheses cause the least pressure amplitudes beneath the straps of the brassiere. These can be viewed as a correlative of the shoulder discomfort reported by patients, as it can be assumed that higher pressure amplitudes lead to microtraumata within the underlying tissue in these regions during motion. Both the adhesion of the prosthesis to the skin as well as the weight reduction absorbs a part of the pressure. These findings adequately explain patients reporting lesser shoulder complaints after the transition to adhesive prostheses and explain why most women in the aforementioned studies preferred self-adhesive breast forms [1] [2] [3] .
It may be concluded from studies on reduction mammoplasty and discomfort caused by too heavy breasts that better external breast prostheses may also positively influence lung function and the vegetative nervous system [4] [5] [6] . Thus, weight-reduced, self-adhesive breast forms should be considered as the standard care for women after mammectomy without immediate breast reconstruction, especially in women with larger breasts. 
